Reply  by Fox, Keith A.A. et al.
C
I
I
N
A
W
o
i
d
R
I
A
T
t
g
i
c
i
a
i
p
t
i
l
t
t
c
s
t
e
w
(
t
(
c
l
g
a
e
t
t
a
e
i
a
w
T
v
Journal of the American College of Cardiology Vol. 56, No. 19, 2010
© 2010 by the American College of Cardiology Foundation ISSN 0735-1097/$36.00
Published by Elsevier Inc.CORRESPONDENCELetters to the Editor
e
(
I
*
V
J
E
*
I
M
U
B
V
S
E
R
1
2
3
4
5
6
7
R
W
a
d
c
m
t
t
conservative, True Selective
nvasive, and Routine
nvasive Strategies in
on–ST-Segment Elevation
cute Coronary Syndromes
e read with interest the meta-analysis published by Fox et al. (1)
f long-term outcome of a routine versus selective invasive strategy
n patients with non–ST-segment elevation acute coronary syn-
romes (1). By pooling individual data from the FRISC (Fast
evascularization During Instability in Coronary Artery Disease)
I trial, the RITA (Randomized Intervention Trial of Unstable
ngina) 3 study, and the ICTUS (Invasive Versus Conservative
reatment in Unstable Coronary Syndromes) trial, they analyzed
he effects of the management policy in terms of hard events with
reater statistical power. The main conclusion was that routine
nvasive strategy was superior in reducing long-term rates of
ardiovascular death or myocardial infarction. This means an
mportant step in the management of non–ST-segment elevation
cute coronary syndromes that will further promote the use of
nvasive approach and, consequently, transferring patients to hos-
itals with catheterization laboratory facilities (2,3).
Our concern, however, rests on the heterogeneity inherent to
he definition of a selective invasive strategy. The differences found
n the trials when comparing the 2 strategies could be closely
inked to the way the conservative group was treated: the greater
he restriction for cardiac catheterization in the conservative arm,
he greater the benefit for the invasive arm. For instance, the
onservative approach in the FRISC II trial (angiography if
pontaneous recurrent angina or severe ischemia on the exercise
est defined by ST-segment depression 0.3 mV, ST-segment
levation or limited chest pain associated with a low maximum
ork load or a decrease in blood pressure) and the RITA 3 study
angiography driven exclusively by symptoms), differed substan-
ially from the true selective invasive approach in the ICTUS trial
angiography if spontaneous recurrent angina or clinically signifi-
ant ischemia on the exercise test) (4–6). As result, the revascu-
arization rates at the index hospitalization in the conservative
roups were 9% in the FRISC II study, 10% in the RITA 3 study,
nd as high as 40% in the ICTUS trial. These differences may
xplain why the results were favorable to the invasive strategy in
he FRISC II and RITA 3 studies, whereas they were neutral in
he ICTUS study. Consequently, pooling the 3 studies implies the
ssumption that all the strategies in the conservative groups were
quivalent, which does not seem to be the case. We believe that an
ndividual patient data meta-analysis may have the capacity to
ccount for some degree of heterogeneity in trials design, but not
hen the exposure variable differed substantially in its definition.
herefore, because of this limitation, the superiority of an invasiveersus a true selective invasive strategy is still unresolved. DOur personal view is that patients with non–ST-segment
levation acute coronary syndromes should be invasively managed
7), and that a true selective invasive strategy, as proposed in the
CTUS trial, constitutes a valuable alternative.
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eply
e thank Dr. Sanchis and colleagues for their interest in our paper
nd for their comments.
The first point raised was that there was heterogeneity in the
efinition of the selective invasive strategy, in the 3 studies
omprising the meta-analysis. In our paper, we discuss factors that
ay account for the trial-to-trial differences (page 2,441), and
hese not only include the differences in the rate of revasculariza-
ion in the “selective invasive arm” but also differences in inclusion
riteria. As we point out, the FRISC (Fast Revascularization
uring Instability in Coronary Artery Disease) II trial and the
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November 2, 2010:1609–11ITA (Randomized Intervention Trial of Unstable Angina) 3 trial
ad a wide separation in the frequency of revascularization rates
etween the 2 arms of the respective trials compared with a modest
ifference in the ICTUS (Invasive Versus Conservative Treatment
n Unstable Coronary Syndromes) trial.
However, despite these differences, there is clear evidence of
uperior outcome at 5 years with the routine invasive strategy. The
eterogeneity would tend to minimize the statistically significant
ifferences. In short, we agree that the substantial difference in
evascularization rates between strategies in the FRISC II study and
he RITA 3 study are likely to have contributed to the observed
uperior outcomes of those respective studies. We would also like to
oint out, as shown in Figure 2 of our paper, that the confidence
ntervals for the respective trials overlap, and that is true for cardio-
ascular death or myocardial infarction, cardiovascular death alone,
nd for myocardial infarction alone. Hence, the overall result is
onsistent with the findings from the individual trials in view of the
verlap of the confidence intervals.
We agree that more work needs to be done in the selection of
atients with most benefit from revascularization, and that is the
ationale for the presentation of the simple “integer score.” Although
atients in the highest risk group were demonstrated to have most
bsolute gain, this group was the smallest numerically. Nevertheless,
here was evidence of benefit in the remaining groups and even in the
owest risk group the absolute benefit was about 2%, and this is greater
han that seen in many pharmacological studies.
The second point made by Dr. Sanchis and colleagues is that
pooling the 3 studies implies the assumption that all the strategies
n the conservative groups were equivalent. . . .” In contrast, one
ssumes that the trials have sufficient common ground to be
eta-analyzed. It is inevitable in any meta-analysis that there will
e differences in specific rates of treatment. As pointed out, this
eterogeneity will contribute to “noise” and tend to minimize the
hance of revealing a statistically robust effect.
We disagree with the conclusion of Dr. Sanchis and colleagues
hat the “superiority of the invasive strategy versus the true selective
nvasive strategy is still unresolved.” As demonstrated in this
ong-term outcome study, and despite the differences in strategy
rom trial to trial, there is nevertheless a net treatment effect
bservable at 5 years, and it is of a magnitude greater than seen in
any trials of pharmacological therapy.
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lectrocardiographic Differential
iagnosis Between Takotsubo
yndrome and Distal Occlusion
f LAD Is Not Easy
osuge et al. (1) present an interesting analysis on differentiating
akotsubo cardiomyopathy from anterior acute myocardial infarc-
ion using electrocardiographic criteria. However, we would like to
raw attention to certain aspects of this paper. The authors do not
eport how the Takotsubo diagnosis was established; coronariog-
aphy was not performed in 24% of the patients. In this regard, the
resence of a normal coronary tree (2) does not confirm the
iagnosis, because there are other causes of left ventricular apical
allooning (3).
A group of patients with anterior acute myocardial infarction
as used for comparison without taking into account the site of
cclusion of the left anterior descending (LAD) artery, which is of
aramount importance for the interpretation of electrocardio-
raphic results. The relationship of ST-segment elevation in
1-V2 to V4-V6 with the morphology of the ST segment in II, III,
nd aVF allows determining whether the occlusion is proximal or
istal to the first diagonal branch (D1) (4,5). If it is proximal, the
nterior muscle mass affected is large, and the lesion dipole is
irected forward and upward; that explains the mirror image of
T-segment decrease in II, III, and aVF. Conversely, if the
cclusion is distal to D1, the lesion dipole is directed anteriorly and
lightly downward, generally resulting in an isoelectric or ascend-
ng ST-segment in II, III, and aVF. The example of a Takotsubo
lectrocardiogram pattern in Figure 1B by Kosuge et al. (1) is also
ypical of ST-segment elevation myocardial infarction due to
cclusion that is distal to D1 (6).
We believe that the ST-segment shift in leads aVR and V1 can
elp to differentiate Takotsubo syndrome from anterior acute
yocardial infarction due to LAD occlusion that is proximal to
1, but not distal, in patients admitted within 6 h of the onset of
ymptoms.
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